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©LACC NR: AP6011009 B
- |AUTHOR: _Ukrayntsev, Ye V.; Kashcheyev, N, F. Y i

L ORG: none

TITLE: Extnactlon of thorium with dlisoamyl methylphosphonate from nitric aedd |
lut . —_— .
solutions ‘ o q:\ . (}"

ISOURCE:  Zhurnal prikladno& khimii, v. 39, no. 3, 1966, 513-522

_TOPIC TACS: thoriwi, metal extracting, partition coefficient

ABSTRACT: The extractive properties of diisoamyl methylphosphonate (DAMP) in the
~ “extraction of thorium from nitric acid solutions were studied. Since water and ni-‘
. itric acid are integral parts of these systems, their extraction with DAMP was also
‘investigated. The diluents employed for the extracting agent were benzene, p- xylene, -
.+ land CCl,. DAMP solutions in xylene and benzene were found to be more effective ex- ..
. {tractants than tributyl phosphate. Extraction of HNOj with DAMP involves the foz‘ma-J '
|tion of th.: complex HNO,+H,0:DAMP with K = 0.41 * 0.03. Extraction of H,0 involves
. 1formation of a complex of the composition neH,0°DAMP, uhere n depends on. the DAHP l:
: ) I
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. KASHCHEYEV, N.T.,; SPITSIN, M.A.3 VUKOLOV, L.A., st. nesuchn, sotr.,
kend, tekhn. nsuk, retsenzent; USPENSKIY, V.I., kand,
tekhn. nauk, retsenzent; BRAYLOVSKIY, N.G., inzh., red.;
VOROB'YEVA, L.V., tekhn. red.

[Skidding of wheel pairs ana measures for its prevention]
72ak1inivanie kolesnykh par 1 mery ego preduprezhdeniia.
Moskva, Izd-vo "Trensport," 1964. 175 p. (MIRA 17:3)

1. Vsesoyuanyy nauchno-issledovatel!skiy institut trans-
portnogo stroitel'stva (for Vukolov).
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KASHCHEYEV, N.V., inzh,.

Prefatrication techniques and mechanization of construction

operations in the White Russian S.SoR, Mekh.stroi. 18
no.9:l-4 S 16l (MIRA 14:10)

1. Zamestitel! Ministra stroitel'stva BSSR.
(White Russia-~Construction industry)
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KASHCHEYEV, NaV.; inzh.
e
Utilization of construction equipmeint at comstruction proiects in
White Russia. Mekh.stroi., 19 mno.7:10-11 Jl '62. MIRA 15:7)
(White Russis~~Construction equipment)
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ZASHGHEYEV, S.4., inzh,

Hinged cars for ove
S A rhead conveyops, Vest,mashinogtyr, 43

(Conveying machinery) (MIRA 16:3)
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Sov/44-58-4-2989

Tpranslation from: Referativnyy zhurnal, Matematika, 1958,
Nr 4, p 81 (USSR)

AUTH0?1/:f5§§££1§1r41-~“MH_
TITLE On Properties of Certain Solutions of the Bethe~-3alpeter

Equation (O svoystvakh resheniy uravneniya Bete-Sal'petera)

PERIODICAL: Studente zinatniskie darbi. Latv. Univ., nauchn. stud.
raboty, Latv. un-t, 1957, sbe. 2, pP 34-40

ABSTRACT: A study 1s made of certain properties of the Bethe-
Salpeter (BS) eguation, which is one of the formalisms in
quantum fleld theory not using the perturbatlon theory. The BS
equation was solved with the following assumptions: & half of
the total energy of the bound unit of two fermions E=0; b) the
rest mass of a quantized fleld f¢=0; ¢) the BS wave function in
the impulse space is proportioral to the unit matrix: @P(p) ~ J.
Tt 4s shown that the first condition 1s taken not simply for

Card 1/2
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SOV/44 -58-4-2989
On Properties of Certain Solutions (Cont.)

convenlence, but follows necessarily from the requirement of
the simultaneousness of the equations under condition ¢).

B Green (RZhMat, 1956, 2271) showed the absence of a spectrum in

: the case Q’(f);_:_ 9 76'0_ . In the present work the error
of his reasoning is shown and the presence of the spectrum is
proven. Besldes the possibllity of deriving the point spectrum
of the elgenvalues from a continuous spectrum, by means of draw-
ing on additional physical considerations the purely mathematical
possibllities of the existence of a discrete spectrum (equally
possible with a continuous spectrum) are also shown. Higher
approximations in the BS equation may be considered by substi-
tution in the staircase approximation equation of single-particle
Greenlans for modified Green functions. -

Ye. S. Alekseyev
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LCOBSSICK NR: AP4009277 ' : ‘ s/o191/63/ooo/m1/0063/oo71
AUTHOR1 Kuhohoyw, V.
TITLE: On the theory of infrared light absorption in orystals .

. SOURCE: AN LatSSR. Isv., mo. 11, 1963 63-T1 _ |

§'1‘0PIC TAGS: ocubical anhanionism, infrared absorption, oclassical theory, radiation
frequency, electric dipole moment, Green function, Fourier transform, ionic-oryatal -
'ABSTRACT: The cubical anharmonism in the general theory of infrared absorption in
ionic orystals has been studied according to the classical theory. The linear
_absorption coeffioient in the olaasioal limit (h-b 0) has the form

Yop (@) =B V=3 lim f du"""’“(M (0) My(x)>

, . l-o+o °

" where & - absorbed radiation frequency, V - orystal volume, M(t) - eleotric dipolc
moment of orystal. To calculate the correlator in the above expressicn the normal
lattice coordinates {‘lka'i e.nd the canonical momentum coordinates ipk 32 are used.

| These are then transformed to the following coapleg noml ooordim.teas o 6

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4"



"APPROVED FOR RELEASE 06/13/2000 CIA-RDP86-00513R000721010015-4

= R B3
w—"ua-xﬂa TNR wed T S — ;

, 'ACCESSTON NRs AP4009277

i e o ] H
Pu— —"Qu'f'},z T ;'

|/ 5 Iy~ V Pn/—Pn/ .

+

,' Th:la leads to an expreasion for the absorption ooei‘fioient given Yy
B . e e et ”aa(m)—2“wp2 Mol Me/x
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The correlator Kg J) (0, 7) il then ropresmted by-n two-time variablo Green'l
fnnotion glven by ,Gw(g,o__m(g_1)<[P.,(z), P,,(l)]>-<<P.r, P.,,/ _

where .G};’i A ikmrphto in tilo sense ol‘ correlator !S?) (t,'l") The Fourder
‘trensform of the Grun'l funotion 1is sinn. and eqmtiona of motio~ for the wecn'l
Curd z/; ’
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. funotion are derived and substituted back into the Pourier transform expression of
- the linear absorption coeffioient. It is shown that operating with the two-time
§.- variable temperature Green's funotion one can postulate with relative eage,along
- with:qfiantum and classical considerations, the infrared light abaorption problem of
ionidii'bi;k_'atals. Orig. art. has: 39 equations. :

. ASSOCIATION: Institut fisiki AN Late. SSR (Institute of Physics, AN Latvian 83R)
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KASHCHEYEV, V. ‘ ‘|

',Theory of infrared Aa,bgprption of 1light in crystals. Izv. AN
Latv.5SB no,11:63-71 -'63. , - (MIRA 1734)

1, Institut fiziki AN Latviyskoy SSR. - ;.
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BILENSKIY, V.; KASHCHEYEV, V.
A

Effect of domain bounderies on the scattering of slow neutrons
in the uniaxial ferromagnetic. Vestis Latv ak 1no.3:39-43

162,
1. Institub fiziki AN Latviyskcy SSR.

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4"



"APPROVED FOR RELEASE: 06/13/200 CIA-RDP86-00513R000721010015-4

3 A

SEESEIL L e R A T T S

Theory of magnetiec neutron scattering on an impurity center in a
crystal. Veastis Latv ak no.7:53-56 162.

1, Institut f£izild AN Latviyskoy SSR.
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' FRUNTSUZOV, D.M., inzhi™""""

1t

Repair of the rotor wheel of a hydraulic turbine using bui

: uppzeldin‘g with a cavitation resistant layer. Elsk. sta. 35 )
no.5:37=-41 My ‘64, S (MIRA 17:8
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KASHCHEYEV, V.A., inzh,
s O AT NS ey

Performance of rubber baffle packings of the mainéshaft of a
turbine. Elek. sta. 35 no.11:72-73 N '64.
hydraulic turbine (MIRA 18:1)
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Square ge generator for electrochemica
E%sktrogxlimiia 1 no,9:1142-1145 8 '65. 1\%m:m 18:10)

1, Institut elektrekhimii AN S8SR.
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Ko SAEYEV, V.Do; KABANOV, B.N.; 1EYK1S, D,I.

JENSES e e

Anode activation of iron. Dokl. AN SSSR 147 no.1l:143-145
N &2, . , (MIRA 15:11)

1, Institut elektrokhimii AN SSSR, Predstavleno
akademikom A.N. Frumkinym.

( Ir.on)
' (Electrodes )
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'ACCESSION NR: AP3004429 5/0020/63 /151 /004 /0883 /0885
- tAUPHORS Kabanov, Bs Nuj Kaehohefcv, Vs Ds ,3/7 j |
. {TITLEs The mechanism of fdbtive'.tion iron. _/’I 5 g S

SOURCEs AN S3SR. Dokledy, V. 151, no. 4, 1963, 883-865.

TOPIC TAGSt anodic aetiﬁation’."ve.i_ence, iron, passive iron, ancdic dissolution,
perchloric acid, Fe sup 2 plus, Pe gup 3 plus, C10 sup minus sub 4, oxygen.’

ABSTRACTs Authors determined the influence of the composition of the solution om ;
anodic activation end on the valeneg of iron @ing into solution during anodic ;
- jacitivaticn of pagaive iron in ordﬁ %0 explain the mechenism of sncdic dissole
slution of iron. In perchlori¢ acidlifiore than 99% of the_current gdes into the

. Torretion of Fe?* fons and leas then. 1% into that of Fer* end €107 ions do not i
jaccalerate the rate of formation of Fes" ions. Authors conclud$d that C)07 icns
lare mpable of either strongly retarding the reaction Fe2t ->Fe’" or, more probably, ©
de not displace oxygen from the surface but only regroup it, end the anocdic ox- ‘
idation of Fec* proceeds on e szall portion of the surface. '"We wish to thank {

D. I. loykis and B, M, Grafov for their participaticn in discussing the results |
(of the experimenta." Orig. art. hass 3 figures and 2 formles. i
éSﬁOCi:}EION: Institute of Electrochemistry, Academy of Sciences, SSSRe
-ar Aot TR :
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KASHCHEYEV, V. D., DOCENT.
Cheremkovo - Coal Mires and Mining

Use of the chamber-pillar mining system in the lower seam of the ®Glavnyi® stratum in the
Cheremkhovo district of the Irkutsk Basin. Nach, trudy Mosk, gor. inst., no. 8, '50.

Monthly List of Russian Accessions, Library of Congress, October 1952. UNCLASSIFIED.

pAAsa-des— )
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KASHCHEYEV, Vasilly Dmitriyevich; BOIEO, A.A,, otv.red,; ZHUKOV, V.V.,
—""Ted,zd-va; MINSKER, L;Is; tekin,red.

Underground coal mining systems] Sistemy podzemnoi razrabotid
Egol‘mgrﬁx mestorozhdenii. Moskve, Gos.neuchno-tekhn,izd-vo Ut-ry
po gornomu delu, 1961. 70 p. (MIRA 14:6)

(Coal mines and mining)
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KASHCHEYEV, ¥.I.

50#.3 jme‘t"era of reinforced concrete 11nin§5c8>f a skip shaft completed
. v/ ' e 2 11002327"30 ¥ .
in one month. Ugol' Ukr (MIRA 1313)

torogo

Jachal'nik roisvodstvenno-takhnicheskogo otdela v

;arokhodcheskzgo upravleniya tresta Stalinshakhtoprokhodka.
(Shatt sinking)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4"



"APPROVED FOR RELEASE: 06/13/2000

CIA-RDP86-00513R000721010015-4

/2% o i fEe tfrunh
Fan : X AL NSt S s T
1 M 2 W R
Fan RIS ~ N

IR e ard

4
]

s

st

&

APPROVED FOR RELEASE: 06/13/2000

CIA-RDP86-00513R000721010015-4"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4

o —__&Mi__gr_

WS SUrawe

ﬂT EHE Uv'.z,y [-114 WaE  r——— e -

i, THE SnLl_t‘hiﬁn_‘GfTﬁhﬁ_}' =%

T&w; 1hHe ;,'{r‘]'“C',,, q:‘,, (r) T D,,,,m (r}
. linear.yy indapandant anc ane

3a

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4"



"APPROVED FOR RELEASE: 06/13/2000

CIA-RDP86-00513R000721010015-4

B 13

ftions to nbt-u i 2k arbitrarv conatants

' s ool ting tnte s - “i1al agzatien, the
Eas e
T . i
J
~a t%a iramvaluss or rocts of tha datermina~t a¢ tra confficient matrix.
awam~ta  thia equation is aoplied to find the tamparatuy=a distribution in two
“tercs Wt *r naat ganaraion n otha thltaet - Tar ri2 AI't. 0Aa8
LaCigs, and 30 [ormulas.
~ s ~ T oian Tf{\}f:wu-y*v‘

APPROVED FOR RELEASE: 06/13/2000

CIA-RDP86-00513R000721010015-4"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4

%y;
ip2

»
i

X
3}

o

!

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4

e T SERE

Lasnensver VM R

AUTHOR: Kashcheyev, V. M. (Leningrad) 24-2-8/28

TITLE: ‘The dynanic balancing of rotors by the swinging method,
(Dinamicheskaya balansirovka rotorov metodon kachaaiy).

PRRIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskiith
Nauk, 1958, No.2, pp.51-57 (USSR)

ABSTRACT: The rotor is suspended by one shaft end with the help
of a trunion member so that it is capable of pendular
swinging and rotation about its own axis, At rest, a
statically balanced rotor will hang so that its axis is
vertical. Pendular oscillations of the first kind are
those initiated by releasing the rotor after displacing
its axis from the vertical. Oscilllations of the second
kind are initiated by a shaft impact imparting suddenly
a certain angular velocity in the position of equilibriunm,
If the robtor is dynamically balanced and possesses
"kinetic" symmetry (equal moments of inertia) it will
swing like a physical pendulum, otherwise its motion
will be accompanied by rotation about its axis,
Observation of the rotation about the rotor axis reveals
dynamic unbalance and kinetic dissymmetry. Small
unbalance or dissymmetry permit simplifications in the
Card 1/3 equations of motion. Expressions are given from which the

“¥ind and measuring the angulal displacement of this line
and the time it takes. These data yield the kinetic
digssymmetry. In p:ndular motion of the second kind, the
dynamically unbalanced but kinetically symmetrical rotor

! | about its own axis, In the
APPROVERY R REVEASE: PB/1572800, ... CA-RDPE6+00513R00072061:0015-4"

and is proportional to the product of inertia.(a'measure
card 2/3% of dynamic unbalance), In the presence of friction, the

The dynamic balancing of rotors by the swinging method, 24-2-3/28

initial angulsr velocity is sufficiently close to the
frictionless velocity, The residual unbalance is
proportional to the coefficient of friction of the rotor
shaft, to the mass of the rotor, and the square of ivs

radius of gyration. Laboratory experiments have confirmed
the theory presented,

There are 10 figures and 4 references, all of which are
Russian, '
SURBMITTED: February 7, 1957.

AVATTLABLE: Library of Congress,

Card 3/3
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KASHCHEYEV, V.M., insh,

‘ £ swinging. Sbor. nauch.
Dynamic balancing of rotors by the method o ;
trud. TIST no.3:186-201 '59. (MYBA 13:7;
(Rotors)
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5/124,/62/000/006/005/023

: D2 D308

26.2120 24703

AUTHOR: Ka?PCQEXEXLM!;Mﬂ'

PITLE: Dynamic balancing of rotors by means of swinging

PERIODICAL: Referativnyy zhurnal, Mexhanika, no. 6, 1962, 26, ab-
stract 64191 (8b. nauchn. tr. Leningr. inzh-stroit.
\ in-t. 1959, no. 30, 186-201)

TRXT: The basis is given of the swinging method for detecting and
estimating the dynamic unbalance of rotors whose form is close to

an. ideal body of rotation. The author investigates the oscillations

of an unbalanced, kinetically asymmetrical rotor, one of the points

of its shaft being rigidly fixed in a Cardan suspension., It is

shown that the rotor, whose eguilibrium has been disturbed by dis- E;
placing its longitudinal axis by a certain small angle from the
vertical, will oscillate in the vertical plane and,besides, will

carry out rotational oscillations about its longitudinal axis.
From the value of the. period and the amplitude of these rotational

= " oscillations one can calculate the magnitude of additional masses
Card 1/2
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AUTHORS: - Kashoheyev, v. N. and Krivoglaz, M. A ' A
’ }TITLE:; " Efraob of. a.nharmonism upon .the energy distribution of in- |

elastically scatiared neutrons. I. The cas¢ of a weak bond

PERIODICAL: Fizika. tverdogo tela, Vs 3, no. 5, 1961, 1528 -1540

TEXT: In studying the scattering of alow monochromatic neutrons, the

~ authors confine themselves to single-phonon gscattering from a perfect -
" orystal. Neutron ebsorption and megnetic scattering are neglected. -The
expression for the differen’éie.l soattering ocross section of the above
neutrons is. divided into two portions, cdrresponding to coherent and in-

_ coherent scatterinm : -

! ola, w=cN3 -3’—3’—L v @+ @), (5)

.‘ c‘(qulm)._ E‘S_‘,;,L%ﬂ[w,(w)-.-cpw,(m)] (6),
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: where . , A ‘
. ) R s e . - + C ) m’ . . \
= —TT'?; ',
Q A (‘heux)cw“'"‘l (7) 3

SJQ; (k) - P l q1°kh ‘ [(Aq - A])‘ -+ B l

ry and A 8y - ‘A are the mean and the varying portions of the constant A sy
,Whlch oharaoterizes the lattice nodes of kind y. Asy and B are the con- .

" stants in the expression for the interaction energy of slow neutrons with
a nucleus at the latlice node sy (s indioa.tes the number of the respective
1attice cell). 31 -AT?.2 1 14 = 'cz - 2nk 3 Kn is the vector of the re-

ciprocal lattice;j Rsy is the radius veotor of the respective nodes and

E’kj'y is the polarization vector. The quantities t?' and g" entering Eos.(‘j)
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Effect of 'a.nharmoxgivs'm upon the o:. ‘
and (6) are then determined from the relations

P (m) = -2}1? T dte=o! SP {d,;, () at, (0) =) (Sp 0, ;

. . (8).:

«

sy (@)= | dteorSp (a2 (8 2y, O ) (Spe)

- Since these quantities are ohiefly determined by the dynamical properties

of the system, they are caloulated from the Hamiltonian as expressed by

_.the oreation and anninilation operators, With the help of Green's func-

tion according to Ref. 8 (N: N. Bogolyubov, S. V. Tyablikov. DAN SSSR, -
126, 5%, 1959; D. N. Zubarev. UFN, 1]_,_71,.1960), the authors obtained’
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. l‘u (Wn (h) o
?W (m) = [" o= PP+ Ty ) (12)
' Ty, () [n (@) + 11
?W (-—(n) == [u —yy Py, (0)] (“’)

B . Puyp () Sipur O 1 Typ(ein(
' ; ) ?;J'U(m)_ w— oy © =y

ooy =Py (“) |
X o onp— Pag @F + Ty ),

| Pryg ) ugp =) 1Ty el
’ q'u,u(——a) = w—uyg - . W Wy g

0~ Nu:—PU (“)
Py P+ T ()

(up.ﬂ © o= wp).
[" — g A

.\
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~ The cbefficienfs at the third-order term.in the expansion of the potential
energy of the orystal aocordipg to the displacement of the atoms,
ikl = ‘ N . . : .
573'7'5|'Y"- ) enter these re%gpﬁgna through the expx_'ession
V ‘ . . ___(,l ).l'. 2' i’v:::lff_r-:b’.:rfrcﬁnrr ‘X
T Y e 2o qn'r't‘;r'~ o V"U“Tl':’l'“k'l'

(10).

X exp[f (kR.‘--O‘- LkRoy <+ k"Reeps]), .

The widening of the peaks in the energy distriPution of the scattered
neutrons, Ti’j(“’)’ ig found to be proportional to kt? at low temperatures
(2T € hmm), and to kT at high temperaturés, both in second approximation.

w 1is the maximum frequency of acoustic phonons. Egs.(14) and (15) show
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that for J = j' for short-wave acoustic and opticel phonons, the frequency
shift of the phonon vibretions, PEJGJ), is approximately equal to the

widening of the scattering peaks. Thus, in rough estimation, sz@o)c10.1um

for low temperatures and P-Ej(u)"‘ 0.1 Lg for high temperatures. There are
16 references:t 10 Soviet-bloc and 6 non-Soviet-bloc. The two references
to English-language publications read as follows: G. Placzek, L. van Hove,
Phys. Rev., 93, 1207, 1954; M. Cohen, R, P. Feynman. Phys. Rev., 107, 13,
1957.

ASSOCIATION: Institut fiziki AN LSSR (Institute of Physics, AS Latviyskaya
SSR), Institut metallofiziki AN USSR Kiyev (Institute of
Physics of Metals, AS UkrSSR, Kiyev)

SUBMITTED: November 19, 1960
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‘TITLE: . - Efféct of spin-spin and spi~n-phonon_interaotion in & ferro-

magnetic on the energy distribution of .scattered neutrons.
PERIODICAL: Fizike tverdogo teld, v. 3, no. 5, 1961, 1541-1552

TEXT: The authors studied the effect of elementary excitations on the en-
ergy distribution of neutrons scattered from a ferromagnetic at tempera--
. tures far below the Curie point. The differentiel scattering cross section
of unpolarized neutrons may be written in two components, one of which
* accounts for magnetic single-megnon (spin-wave) scattering (61), the other
for magrnetio singl?-phonon scattéring (62): ' '

l '..i...... . o(q“. m')=c‘(q1, w) 05 (q,, ©), ' . )
Tt ot
(o A =On g (1 e @
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s)= [ dtemtetSp (b, (043 0 (Sp e-“')-* |
-> (5).
v (w)= ,‘—, [ dte=r15p (57 (1) 5, (©) e (Spem) .

_ , .
In these expressions, q - q1 - men, ?1 - k2 - k1; Rn - vectors of the
nodes of the reciprocal lattice. Expressing p! and S’" by Green's function

one obtains’

i T} N(w) '
Nk 9
o (qu w) =71 (H—,,}L) . - |

N [0 — oy =P ()}t +T3(0) '

10
Ty () [N{w)+1] (10}

: ]
” —— C'N' k 'y AL
°‘(le'—m)"“ ﬂ -ﬁ_(l b q} ) [».—m“—Pq(m)]‘-O-r:(“’) '

Curd 2/8

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4"



AT T By TR E e

"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4

AR

c3¥e

" 5/181/61/003/505/027/042

Effect of spin-spin and ... B108/32C3

for the cross sections of single-magnon scattering (Ref. 2: '
V. N. Kashcheyev, ‘M. A. Krivoglaz, FIT, v. 3, no. 5 1961), where G; corre-

sponds .to the absorption and 6'1' to the emission of a magnon by & neuiron.

The attenuation of a phonon, T‘.q(w), its frequency shift PQ’(“)’ and ¥(w)
" are given by the following expressions: -

| N(o)=(eM—1)"% Tu(6)==Tas(0) + Tt (@) + Fan (@),
Ta(@ =2 S| Vavuru PN — Vo) 3 (0 20— @)+

w

| B L L A NS LICEL W) B (1) 7L
% } ' o , %
v ) {P 3
i , 5
. ‘ ; ¥
: Card 3/8 !
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" ((D).— A2 ZI Vu’-’a'—u’:"l [N‘ ) (1 + - N u') N »* N -"] x ! X )

g o

X (040, par ™ O s g {I

'

X (1= N_. N+ NN 3o —0, e

[ N‘*""‘""(l-'-N +N )]a(w—!-m +o., mt+n’+;')}1
Lo (0) =55 Z{[Vn_wp(l-;-nﬂ‘m-/v Do —0,_y—o, )+

R—r— a2 0 ‘! [(l -+ N a—:'-—:') X
(l) Dad ) )+3‘ +‘+-.“‘.l’x '

(12)

"‘ | V-nu.u [ (A — M) B0 — 0,0+

"'lvk—-k/l( Ny_.— )8 (“’_'“’u"""k_u)]

(13),

+ Py (0) = Pas () -+ Pt (@) + Pant (®).

In the :f‘ollowiné;, the authors study the dependence of T end

Card 4/8-
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ture and on the wave vector. The attenuatlon due’to spin-epin interaction’
in cubic crystale is found to be

e,

e ""w‘«‘f’v’iu <‘”~>.’ (S i S )

‘where § (5/2) = 1.;341 (Rieme.nnlan zete function), § ez 1, Tc'- Curie tem-'
perature, g = g p$n1 €, - gyromagnetic factor, By = Bohr's magneton,

u - magnetio moment of the atom, e - Eoltzmann's constant, v - atomic

Card 5/8
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volume. The tempcra.tu.re denendence of P is glven by
. o —-—'. C(sll) l‘( 'I.BT)Ig ‘—;W 004 T Ih 8
" Py= T28mvas S\ IS e = (T . (1 )
1 . ———-
_ where I indicates the volume integral. In the case of spin-phonon inter-
: " action, : '
a*{r
- )= E g O AR
' : 24)
gl
T,, (s)= -j;g:—J*T“

holds for high temperatures (T h'igh.er ‘then the Debye temperature) and great
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c.-

1 h s .

A ® )aen (aen", = :2-; % 3 c1 and ¢, are thervelocltle.s of longitudinal

"and transverse phonons, respectively). For non-zero temperatures, this
expression goes over into

-

16a*2gT,c? | o
‘u( -)"%5—1(914'&)2":/("-1"'1)'# 2t
, {25)

8a 157' c;ﬁ,

T, (o) =gt ot (1)

=2~&-
v’u

"when % ¢ % and 'nw € 2 213 p1 and pz are dimensionless constants of the

order of unity. For the same case, the frequency shift has the form

-n(w)L. ”(5/')"‘(*”7')’(9 AL ()", T<01T L @)

' pclf

TN S YTt e
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Fq

_ A A T )

i _ ™ 4 T.’ A . .
.P‘ﬂ ((D,)_ 45 QClmﬂt (’hg) ’ 0-1 'z_-:!< T< TA‘ (28)

‘ 3 1.3 .
—__ 4 a (x5T) (pl"'pl) *m g gl
P“ﬂ ((l?n == Mﬂ_’zﬁx » '7.;1‘, T> TA’ 0.1 T4> T.. (29)
the qorfesponding expressions for trhnsverse phonons are obtained from
Eq.(27) by the substitutions (ﬁ1 + ﬂz)z-—o %ﬂ? and c1-—->'c2
references: B8 Soviet-bloc and 7 non-Soviet-bloc. The reference to an

English-language publication reads &s fellows: R. J. Bllioti, R. D. Lowde.
Proc. Roy. Soc., 230, 46, ,1955.

. There‘are 15

ASSOCIATION: Institut fiziki AN Lbs2 (Institute of Physics, AS Letviyskaya
SSR), Institut matallofiziki AN USSR Kiyev (Institute of
Metal Physics, AS UkrSSR, Kiyev)

SUBMITTED: = November 19, 1960
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AUTHORS 1 Kashoheysv, V. N.y and Krivoglaz, M. A..
— e ——

TITLE: Thedry of inelastic neutron scattering from impurity
. centers in orystals. '

~ PERIODICALs Fizika tverdogo tela, v. 3, no. 10, 1961, 3167 - 3180

TEXT: The authors investigate nuclear and magnetic neutron scattering

from impurity centers in crystals when scattering is accompanied by elec-

tron transitions in these centera. In the case of weak electron-phonon
jnteraction perturbation theory is applied, and in the ocase of strong
jnteraction of electrons with lattice vibrations the adiabatic approxima-
tion is employed. The first seotion deals with inelastic neutron
socattering by 8 crystal having impurity centers. Electron centers are-
counted among impurity centers. A general expregsion for neutron -
soattering in orystals is derived, and the avaluation of each term is
described in detail., The wave function of the system is caloulated in
adiabatic approximation. 1f electrons of the oenter interact weakly with
vibrations, then it 1is possible to apply either the adiabatic approxima-
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“tion or.the weak-coupling approximation. After deriving some general
relations, the energy distributions of the soattered neutrons are studiedd
For intense heat release the saddle point method is employed, and the
following criteria are valid:

M, =‘;"S (quu. () (nl+%) >1,

1 . o
7 Xlam O —am Of (5>t (22)
In 'this‘ case, the scattering cross _seot_ion in adiabati& approximation is

given by . — D AR
X - . k = F B :
o o) =apy (=1 2@+ F) Ex,,h)qxn.(x)[x
. N . B . N . =

[2eg, O] exp [~ (% — “ua)] (23)

where'Aﬁ' ‘and B: denote’ the ve‘i{xés 'é'w’lé‘ra'gAé-d over the iaotopes-"of {.p’é
&toms in the nodes, The energy distribution of the scattered neutrons '

=
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ie Gauseian, and the half-width of the ourve is much larger than the .
phonon energy. With small heat release during neutron scattering produc-
tion or annihilation of a small number of phonons is most probable. This
will ocour in the case of weak electron-phonon interaction. The orosas
gection for processes without phonons iB caloulated first. Then, an ex-
pression for a single-phonon process 18 deprived. Both formulas can be
applied to a very weak coupling between eleoctrons and lattice vibratioms.
For processes without phonons the energy distribution of scattered neutrons
is determined by a 6 ~ functionm, which corresponds to emission or absorp-
tion of neutron energy equal %o the-difference between the erergy levels

of the eleotrons in the-center. The following section of the paper
presents an estimate of the parameters of this theory. Magnetic inter-
action of a neutron with electrons of the impurity center, whioch is ine
vestigated in the last geotion, will also lead to soattering processes

in which the electron state of the center will change. In magnetic
soattering the scattered wave will interact direotly with eleotrona of

the center. 1In the case of non-polarized neutrons the cross sections of
magnetic and nuolear scattering will add. During magnetic scattering
vibrational electron transitions will ocour. The magnetio soattering

card 3/4
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cross section in adiabatio approximation is given as

Oy (31,39 - d; (gé,?1)(1/2ni) S eg°(m)dw, where d;(g},:a) denotes the
magnetic scattering oross section of neutrons from electrons which are
desoribed by the same wave funotions as the eleotrons of the impurity
center. There are 8 references: 6 Soviet and 2 non-Soviet., The refer-
ence to the English-language publication reads as follows: 0. Halpern,
M. H. Johnson, Phys. Rev., 535. 898, 1939.

ASSOCIATION: Institut fiziki AN Latv. SSR Riga (Institute of Physiocs of
: the AS Latviyskeya SSR Riga). Institut wmetallofiziki AN USSR
Kiyev (Institute of Physics of Metals AS UkrSSR, Kiyev) '

SUBKITTED: June 2, 1961
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AUTHOR: Kashcheyev, V.

TITLE: The effect of anharmonism on the energy digtribution of

elastically scattered neutrons. II. Founmphonon interaction

P~RIODICAL: Akademiya nauk Latviyskoy SSR. Izvestiya;%ixo. 5(178), 1962,
67 - 13 A

PEXT: fThe effect which anharmonism of lattice vibrations in an ideal /§.
crystal exerts on the peak broadening and on the shift of the maxima of }
neutrons scattered by phonon interaction is investigated. The contribu-

tion of four-phonon interaction to the broadening and shift of the peaks .
of neutrons scattered by single-phonon interaction is estimated. The '
phonon damping and the frequency shift of the phonons due to four-phonon
interaction of acoustic phonons are examined by using retarded and ad-
vanced two-time Green temperature functions. Results and symbols from a
previous paper (V. N. Kashcheyev et al., FTT, 1961, 3, 1528) are used.

ASSOCIATION: Institut fiziki Latv. SSR (Institute of Physics of the
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AUTHOR: Yashcheyev, V. H.

GITLM: uffect of spin-spin and spin-phonon interacsion in
antiferromagnetics on the energy distvibution of scattered
neutrons

PERTIODICAL: TFizika tverdogo tela, v. 4, no. 3, 1662, 159-771

puXT: The broadening of the peaks in the energy distribution of neutrons
scattered with emission or absorption of one mzgnon is discussed. The

nift oi the.e peaks which is due to interuction of 5uin waves with one
anotihcr and with acoustic phonons is also exnnined. Heutrons are assuned
to be scattered from a uniaxial antifer:omagnetic single crystzl et a
temperzture which 1s considerably below the Curie .oini.In thic ‘casedne can
molke uge of spin-wave approximation with linear dispersion law. The
effect of the conduction electrons is neglected. The Haniltonian of the
considered system in a weal external magnetic f£iz1d and the general
formula for the scatsering cross ssction are derived. The explicit terms
for spin-spin and spin~phonon interaction as depending on the wave vector
Card 1/2
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AUTHORt MEEEESEEXEXL_!L_EL———~ i
TITLE! The theory of slow neutrons scattering from magnetic vibra-i

tions in a uniaxial antif erromagnetic ‘ »
PERIOVICALs  Fizika tverdogo tela, V. 4, no. 6, 1962, 1432 - 1441 i rff ’
TEXT: The broadening and shift of the peaks of single-phonon magnetic- .H\v

vibration scattering,
investigated.
magnetic-vibration scattering of neutrons
cross section
chromatic neutrons in the
single-phonon scattering
magnetic;vibration scattering.
functions 9'(w) and ¢

crystal.

This cross
*(w) correspondent to

and p" are calculated using retarded and advanced
¢(w). The differential cross section for the single
neutrons in an antiferromagnetic is

~ Card 1/3

which result from magnon
The differential cross section for the single-phonon

ig derived from the differential
for the magnetic gcattering of slow, uppolarized, mono-

The energy distr
from nuclei is equal

-phonon interaction, are

ibution of coherent
to that of single-phonon

section is determined by the

P
two-time Green functions’ ‘
-phonon scattering of

emission and absorption.
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6(+) corresponds to Scattering with phonon emission, and 0(-) corresponds -
to scattering with phonon sbsorption, F%ﬁ describes the broadening, Pa '

the displacement of peaks in the energy distribution of single-phonon

neutron Scattering as g result of interaction between phonons and magnons
(mf), conduction electrons (ef), and phonons (££) in the Scattering antji-
ferromagnetic, When’1>>k/km}\H/He, the damping due to the anharmenicity

of the Phonon-phonon interaction ig always weaker than the magnon-phonon il"

The field strength Heﬁﬂa)charactérizes the exchange interaction. Conse-~

quently, the broadening of the energy-distribution peaka for the single~phonm
Scattering of thermal neutrons. in uniaxial antiferromagnetics by spin-
lattice interaction can be experimentally observed. The most important
English-language refereace is; 4, w. Saenz. Phys, Rev., 119, 1542, 1960.

ASSOCIATION: Institut fiziki AN Latv.SSR, Riga (Institute of Physics of
the LatSSR, Riga)

SUBMITTED: December 24, 1961
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sUTEOR:  Kashoheyev, Vi %
<
TITLE: Theory of inelastic magnetic scattering of slow neutrons

from 1mpur1ty ferromagnetics
PERIODICAL: Fizika tverdogo tela, v. 4, no. &, 1902, 2037-2046

MEXT: The effect of diamazgnetic and paramagnetic impurities on the energy
distribution of slow, monochromatic, unpolarized neutrons scotuered from a
ferrodieleciric single crystal was exsmined. Such impurities give rise to L
incoherent summands in the single-magnon gcattering cross secilous, ~7
determining tne energy distribution of magnetic scatuerﬁng. Trhe corrélation

functions ¢ '~/ in these cross sections are calculatea from the Hamiltonian

K= d<° + 1( of the system under consideration. 2{0 =Y mo ¥ x(‘. is the
J&
namlltonlan of the non-interacting mzgnons (K ) and phonons (41 ). Ly

describes the interaction of magnons with 1mnurities and phonons, and is

Card 1/3

L PP F S T S (I B R M B! | TN SRS

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010015-4

e S AN B

§ooid Tt T T

: . s/181/62/004/008 /006/041
Theory of inelastic magnetic... 3125/B104

derived from the Hamiltonian

;5—]5/():%"-0-*—‘7{""»—*-%“/:—%2 jl(rn;n,)fgll.su,'— ( )
. . : LY . 12
“——1—\;\11(r 0,0, — D I(r,)S,0
L 2_~'_Jal,l,)1,l, L fu\ )9O

44, . . dn

: -
of the spin system of the scattering ferromagnetic. Here, r_ a 0
172 1 2
> 1is extended over the lattice sites occupied by the atoms of the ferro-
1

magnetic, and 3  over those occupieéd by the atoms of the paramagnetic

1 ) +
impurities. After calculating the correlstion functions @,(‘) with the aid .
q

of the retarded and advanced two-time temperature Green funciions one
obtains the differential single-magnon scattering cross sections
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' AUTHOR: Kashoheyev, V.
! . __/""""——‘—_—_‘—*NQ.__‘”"" . .
TITLE!: Theory of magnetic neutron scattering from a crystal impurity
L genter .

-~

PERIODICAL: Akademiya nauk Latviyskoy SSR. Izvestiya, no. 7; 1962, 53-56

PEXT: This article deals with the magnetic scattering of an unpolarized
beam of slow neutrons from the electrons of a single impurity center. The
scattering is accompanied by a transition of the center from electron state
1 to electron state 2.~ Using formulas of V. N. Keshcheyeva, M. A. Krivoglaez
(rrTy 3, 3167, 1961), O. Halpern, M. H. Johnson (Phys. Rev., 55, 898, 1939),
M. A, Xrivoglaz and S. I. Pekar (Trudy instituta fiziki AN USSR, 1958, 4,
37), the neutron scattering cross section is estimated for large and small
smounts of heat released by the eleciron transition in the center. The
differential scattering cross section per unit solid angle and per unit
energy interﬂal of the scattered neutrons is defined by

Lol -t N . . ’ :
. —lp h ) ___l___ - .
z_g?,(q,xm)_;'f( r2h :k‘ll’"‘,,(q)l’.R. LT fc" ’,}dw. (l).

K 3 T e L. £ ) .

R
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where Z = 1.91 is the magnetic moment of the neutron in nuclear magnetons;
ro = e_a is the classical electron radius; q = k1 - k2, k1 and k2 being the

me .
neutron wave vectors before and after scattering, respectivel_y; ‘hwis the f

change in neutron energy as a result of scattering; and
: F12(q) =Iuﬁdtvrexp(iqru)¢2. When the dependence -of k2 on W can be ignored

and if q' is gil\)ren, then _
co oo ok
Om(P) = | o ( wydhw=1v1,2%2 Fa(*R. 5
, f»'_"?'vj, =T Pl '()
- will be valid, Substituting.F“Q(q) =ZCT(q1 )f12(q1~), k, - k, = ¥,
S T

%.fgi(ii dw = ”ﬁ[—?(«;.,["; qﬂ)ﬂ(—"‘x' + _21_)] b [;(f:*)_‘liz @

c

B

-———— e e, .

U= 05 [ Bt — b 5, 1y Jl=ewren. an
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AUTHOR: Kas?@_e_z_e“v, V. -

Pt

TITLE: Theory of magnetic neutron scattering in crys‘ta.la

PERIODICAL: Akademiya nauk Latviyskoy SSR. Izvestiya, no. 9 (182), 1962,

65 - 71

the reasons for peak-broadening in the single-quantum scattering of slow
neutrons in orystals, was investigated in a previous paper (V. N.
Kashcheyev, 1. A. Krivoglaz FIT, 1961, .15413’. The Hamiltonian of this
magnon-phonon interaction is T .

(1),

TEX?: The interaction between ai)in waves and neutrons, which ié one of )(

H=2 {Vm.»./bifbn. argd (by— hy— k) +.
ik :

o+ Vhnas L 6Tans 8 (b o+ by — k) 5.

where b; is the production operato‘r of a magnon having quasi-momentum hk,
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and 8y the annihilation operator of a phonon having a wave vector k and .
polarization j. ‘[bn, by ] = b [akj, a;,j,] = 8441 bgre The oS
operator (1) is merely the first term occurring when the total spin-phonon
interaction Hamiltonian is expanded as a double series, in powers of the
relative amounts by which the atomic spin deviates from the direction of
spontaneous magnetization, and in powers of the thermal displacement of

the atoms from their equilibrium positions. In the present paper, that

part of the magnon attenuation, and of the correction to the magnon
frequency, is calculated,which relates to the term following H1 in an ex- .

pansion of the spin-phonon interaction Hamiltonian in powers of the
thermal displacement of the atoms. .Together with the formalism of the
retarded and..advanced two-time Green temperature functions, the following
expression is obtained for the magnon attenuation in second perturbation-
theoretical approximation: '

i)

=g e (vg) (5) + Q=g . 02
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S/197 /62/000/0u9/oo1/oo1
B
if o, »> o »T end Ou/Tum &« 1, vhere % is the maximum value of %;

Tn =0 pictw, [2)

1 S’Q"m“’(%‘;)‘(l)’. (13)s

Cif Oc>>T>>0; and ) f

QR (18),

if min %{(1 - -:-t—, -:— )]>> 1. The correction %o the magnon frequency is
m w :

obtained as a2 S [ Ay T\4 QA,:, T\ :
P+=60 " e {‘l (91) +T(6,) ]. o=>T7
4 S]x’x 4T T, 1 T
, Px= 271: pv

(19)‘

T7>06,
©9 c,e,)e>> =" (20).

Phese terms add on to the expressions obtained in the previous paper for
the magnon attenuation " and the magnon freguency. P, whence:
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r‘u(u) = Pm (w) + yu(u), Pu(m) =P, () + pu(q). A comparison of Y, with
', leads to the physicai expansion parameter iof the spin~-phonon inter- .
action Hamiltonian being expressed by the dimensionless quantity /
%

i _p is the density, w the magnon wave vector, 0 the Debye
temperature, (x) the Riemann zeta function, ¢, and ¢, are the velocities

of the longitudinal ang transverse sound waves, Tespectively, and

O)kj = cjk.v

‘ASSOCIATION: Institl)lt fiziki AN Lat(r. SSR _(Institute of Physics AS
LatSSR
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A

s TITLE: On the theory of infrared light absorption in crystals. 5. Absorption in
| magnetics .

| SOURCE: AN LatSSR, Izv., no. 12, 1963, 39-48
. TOPIC TAGS: spin-phonon interaction, infrared light absorption, magnetic crystal

ion, Curie point, spinwave approximation, Green's function, fourth order anharnone
cdcity . o

. ABSTRACT: The phonon-phonon and spin-phonon interaction effects in the infrared ;
. light absorption Spectra of magnetic crystal ions (ferromagnetic and antiferromage !
netic) have been analyzed theoretically. The absorber-crystal is studied in a _
- temperature range much lower than the Curie point where spin-wave approximations
decome applicable., Here, as in previous works by the author (FIT, 1963, S, 1358;
. 2329), the method of two-dimensional quantum Yemperature Green's function is used
-in comnection with third and fourth order anharmonicity, Fop simplicity ons of the --
. optically active branches in the infrared absorption band of the magnetic is f
- . é:ol%sijdjged which corresponds to the diagonal branch of the absorption coefficient
. a :
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(w). It is shown that the product of fundamantal absorption peak height with
lu half-width is independent of both the temperature and magnetic field. Orig.
art. has: 51 equations., b
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AUTHOR: | Kashcheyev, V. N.

t

TITLE: = Effect of spin-spin interaction on slow neutron séattergng
in ferrites :

PERIODICAL: Fizika tverdogo tela, V. 5, no. 3, 1963, 865-871

TEXT: The present theories of thermal and cold neutron scattering in
ferrites take account of spin-spin interactions. The author caloulates
the contributions of spin-spin interactions to the broadening

T ;2@‘) and the shift Pﬁ%(u) of the energy distribution peaks of the

single-magnon scattering of slow, monochromatic nonpolarizad neutrons in
the range TQ{GC where the spin-wave theory is valid. The scatterer is an

_isotropic ferrite with two sublattices. The present considerations closely
connected with a previous investigation (Kashcheyev, FIT, 5, 909, 1963)
from which the basic’ formulas are taken. For p = 1,2 the following

resulis are obtained: Magnon attenuation in the case of small magnon wave
vectors q: N
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Effect of spin-spin interaction on ... B102/B180 L .
- qgztmax(1, 24L) (T (sa'gl) . (15-)—1 o

2\ 11 ' { g

N | Y119 5 4% +T uH, 8y 5 o

A.‘.;“ —W(Yl-—v') —;;— Cim [‘!m(”ﬂ"o) F(A'—"T‘— l-)mh"l f‘
gtmin(L,230)> (55)" - TR < exp[ = () () 2 ] | (15).

For the non-autivaj’.f_d branch !
TRy O S X

U ‘ 6) g

Prom— 1 (”x"a‘im ) ':-(”o='0)( [ }f P”o “’a-- (16) ' '

;q —951‘3'1 Vy—=Ve/ ~ [T .A ‘h(Ho=0)
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AUTHOR: Kashcheyev, v. ¥.
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TITLE: Influence of spin-phonon interaction on slow-neutron single-
quantum scattering.in ferrites :

PERIODICAL:. Fizika tverdogo tela, v. 5, no. 3y 1963, 909-920

calculates the contributions to magnon and phonon
tenuation due to spin-phonon interaction in an isotropic
ferrite with two sublattices, placed in a weak magnetic field (0,0,Ho).

The calculations are carried out according to the phenomenological theory
of spin waves (UFN, 71, 533; 712, 3, 1960; zheTrR, 38, 1253, 1960) for
temperaturesTf&Gc, and the results are compared with those of previous

investigations (FTT, 3, 1541, 1961; 4, 759, 1962; 4, 1432, 1962) in
which the theory of the energy distribution in single-quantun coherent
scattering of slow monochromatic neutrons in ferro- ang antiferro-~
magnetics had been developed. Relations between phonon and magnon
frequencies, attenuation, wave vectors of elementary excitations,

temper7ture, and applied field are obtained and discussed. Particular
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attention is paid to acoustic phonons with arvitrary dispersion law for
those directions in the inverse-lattice space for which the oscillations
can be divided into longitudinal ang transverse. The spin-phonon
interaction is found to have aneffect comparable with the contributions
to phonon attenuation from phonon-phonon interaction, at for.instancgsmau
phonon quasimomenta. The magneto-vibrational contribution to peak
broadening in the energy spectrum of scattered neutrons is found to be
considerable for ferrites with high Debye temperatures and small magnon
dispersion.

ASSOCIATION: 1Institut fiziki AN Latv. SSR, Rige (Institute of Physics
: AS LatSSR, Riga)

SUBMITTED:  September 5, 1962 (initially)
: November 3, 1962 (after revision)
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TITLE: Theory of infrared absorption in crystals, considering thres-phonon’ inter< ;. 1
action R | o A . ‘
'TOPIC TAGS: - infrared b.hsorptiéﬁ,' phonoﬁ poleri zatich, three~phonon inferacﬁ.dn,‘ L

optical sctivity, enhersonieity, spectral btranch

ABSTRACTs ~The author derives & gemeral expression for the ldnear coefficient of -
light absorption in eryatals of erbltrary structure and with eny -pumber of optical
branches, the absorption being such that its mechanism invelves enhermopielty (and .0
the development bheing reafricted to consideration of cuble anharmonic termsj, The .0
analyels 18 effacted by meens of the two-dimensional Green function (N. .- L
Bogolyubov and S. V. Tyablikov, DAN SSSR, 126, 53, 1959 D. W. fubarev, UFN, 71, 71,
19603 and V. L. Boneh-Bruyevich and S. V. Tyeblikov, Metod funkisiy Grina v i
statisticheskoy mekhamika, Fizmatgis, M., 1961) by an examinetion of the diagonal . -
contributions (according to indiecea of phonon polarization) to the absorpiions that
exiat for ionlc orystals with more than one foptically active® phonon braneh, The |
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TITLE: Effect of the spin-phonon interaction snferromegnetic substences da'ths
Debye-Weller fector A

SOURCE ¢ Kristallografiya, Ve 8’ Noe« 3’ 1963p 333-337

TOPIC TAGS: spin-phonon interaction, ferromegnatisn, Debye-Waller factor,
anharmonicity, Hemiltonian, phonon~phenon interaction

ABSTRACT: The Debye factor e.xp(-ﬂ) is computed with fu11 considerastion of
apin-phonon interection in ferrimagnetic substances. The investigation results
~rom a need to determine the proper correstions in the Dabys-aller fector that
apply ‘o spin-phonon jnteraction in 2a etic crystals. The two computed correc-
tions are shown in Formulas (1) and (2). It is chown thet the detected effect

(at high temperatures) of spin-phonon jnterection on the exp(-¥) skould be expected
in crystals with lerge epin~phoncn coupling end low Debye temperature. This refers
only to crystals having acoustical phonon branches. Crystals containing more than
s single atom in the unit eell do not admit of having their opticel branches
mevsured by results here obteined at temperatures not exceeding the mininsl
activation energy of optical phonons. Orig. art. hes: 29 formulag.
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| TITLE: On the theory of forromagnetics with helieal structures. I. Ferrm_agmt@ |
spiral .

SOURCE: Acta physlca polonica, Ve 25, no. 2, 1964, 223-232

\ : {n- theory,
TOPIC TAGS: helical ferromanetis, unified vietipoint, spin-wave
receptivity, spin heat capacity, energy spectrum, umbrella, linear spinh:g;:m ‘
‘hexagonsl crystal, crystallographic-cell, Bravais lattice, dysprosiusm, o
erbium : .

ABSTRACT: While the theory of ferromagnetic metals with helical stgu:turt;: has
now been farily well worked out, most of the attention has been pa.i.d % er
conditions of existence of such structures, .thelr stability and :';n ugr under e
et temporaturelah;lm;:;tezgaliﬁgdahyA Sﬁ::msgzh:hﬂe tro:n a unified

en == rather simple coids - ,
:iego?nt. using the gp’inowave theory. In fact, a study of th:l spi:;::vo tgugnm) |
spectrum, even in sather simple helicoids, 1o.ad§. as this artlcle s oo
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magnetizability. susceptibdlity, spin heat capacity, .
the rolaxation processes in forromagnetics with heldcoidal structures, for which
¥, G. Bar'yakhtar and M. A. Savohenko have already 1a4d the ground Fiedka .
tvordogo Tola (S01id State Physﬂ.os). 5, 1158, 1963) is also of special intereste |
ticles, the autbor oxamines the basio ;:;i:o.ienerg
00!

“In the present sories of ar ‘
spectrum and thermodynamic characteristics of & number of simple dal _
tructures: the simple umbrella (ferremagnetic spiral id Kaplan's terminology)e | .-
- slightly and greatly opened ‘umbrellas, umbrella turned inside cut, “oblique RN
| fence", linear spin wave, = all uniaxial (hexsgonal) orystals with one magnetde " | -
| don per crystsllographic cell «-, thus confining himself for the time being. to '’
| monocrystals it oo, tace tr
|" of the simple, but ra or 3 structures ==
- | such as thit of the low-temperature as of dysprosiuiy holsduz md orblum. .
1. opiginal has 38 equationse RS : SRR
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